SUMMARY Neurobehavioural development of a group of 35 infants of drug dependent mothers and of a reference group of 37 infants was compared. Two tailed testing showed that at the age of 3 months the infants of drug dependent mothers seemed to be more active than the reference group; at 6 months, however, no difference was found. On the infant behaviour temperament questionnaire, infants of drug dependent mothers tended to have slightly better scores for 'duration of orienting' at the age of 9 months; five other dimensions of behaviour did not differ between the groups. The Bayley scales of infant development and neurological examination according to the method of Touwen did not show any significant differences among the groups at the ages of 6 or 12 months. At 12 months infants of drug dependent mothers had slightly but not significantly worse results on electroencephalography. Studied with multidisciplinary measurements, the development of infants of drug dependent mothers does not seem to diverge particularly from the development of the reference group. In a prospective longitudinal study the early development of infants of drug dependent mothers 241 was examined with various measurements and compared with the development of a reference group of infants whose mothers did no take drugs and who were born after trouble free pregnancies. The design of this study was aimed at detection of medium to large effects.10 The children were examined from birth to the age of 6 years on physical, neurological, behavioural, and socioemotional scales.
Little information is available about the long term development of infants of drug dependent mothers. Results of research on the development of such children after the neonatal period are also inconsistent.' Moderate withdrawal symptoms can still appear during the first six months (the subacute abstinence syndrome).2 Some authors report continued sleep disturbances,2 and disturbances of physical growth.3 Neurological evaluations have shown more tone abnormalities, strabismus, and nystagmus with children exposed to methadone during the first three years of life. 4 Concerning cognitive and motor development some investigators have found differences between infants of drug dependent mothers and reference groups on the Bayley scales,4 5 but others did not.6 7 Advanced motor performance in early infancy, as well as a transitory delay in motor development towards the end of the first year, have been noted.89 Follow up of infants of drug dependent mothers is especially difficult because of unreliable behaviour of many addicted mothers. 4 Infants of drug dependent mothers may, however, need specific intervention or support during development, and multidisciplinary, long term evaluation is needed for a better perspective of the processes concerned.
In a prospective longitudinal study the early development of infants of drug dependent mothers 241 was examined with various measurements and compared with the development of a reference group of infants whose mothers did no take drugs and who were born after trouble free pregnancies. The design of this study was aimed at detection of medium to large effects.10 The children were examined from birth to the age of 6 years on physical, neurological, behavioural, and socioemotional scales.
Subjects and methods
A group of 35 infants of drug dependent mothers whose mothers had been using heroin, cocaine, and methadone were enrolled in the study, and a group of 37 infants born at full term to mothers who did not use drugs during pregnancy served as a reference group. The infants were singletons and had no congenital anomalies. The groups of children are described in detail in the report on their neonatal examination.
1
Two of the infants of drug dependent mothers were discharged from the hospital to a children's home, and five others went to children's homes, foster parents, or grandparents during the first year.
During this part of the study the parents of three children in the study group refused further cooperation; the parents of two other infants of drug dependent mothers moved to another country. Three of these children were preterm and two had no symptoms of the neonatal abstinence syndrome. Two of the mothers used heroin, cocaine, and methadone; the others used heroin and methadone. In the reference group one of the parents refused to cooperate after nine months. Table 1 shows the examinations, and the number and mean age of the groups at each examination. Nine of the infants of drug dependent mothers were born preterm and in order to compared the infants of drug dependent mothers more precisely we have given the data for the whole group and also for a subgroup of infants born at full term to drug dependent mothers. All examinations of the preterm children were done at corrected age. Attendance of some of the subjects in the study group was erratic; at least four appointments were made to try to complete the examinations, but even this did not prevent variations in the amount of data available.
The neurological examination according to Touwen comprises items for movement, posture, reflexes, and reactions; these show a clear developmental trend. 12 The items are scored on rating scales and the total score has been used for analysis.
Electroencephalographic output and activity of the infants were examined in the same manner as in the neonatal period with scores on electroencephalography varying from normal to borderline, suspect, or abnormal.f1 The activity, or mobility, of the infants was observed during their baths. Gross motor movements were rated on a seven point scale from 1 (hypoactive) to 7 (hyperactive).13 Amount of activity was also one of the aspects of behaviour rated in a temperament questionnaire, the infant behaviour questionnaire, that was answered by the parents or guardians when the children were 9 months old. The infants of drug dependent mothers seem to be more active (median=3-67, range=2.20-4-75) than the reference children (median=3-32, range=1-75-5-25) at the age of 3 months (p=005). This result remains when the preterm infants of drug dependent mothers are excluded from the analysis (median= 3.75, range=2-20-4-75; p=0-05). No differences were found at the age of 6 months. When the children were 9 months old there were no differences among the groups in degree of activity as judged by their parents or guardians on the infant behaviour questionnaire. The groups might differ slightly on the 'duration of orienting' of the infants (reference group-median=3.44, range=2-18-5*27; infants of drug dependent mothers-median=4O00, range=2-00-5-64, p=0-08), but this is more obvious when only the data on the subgroup born at full term are analysed (median=4.11, range=2-00-5-64, p=0-03).
At neither time did differences appear between the infants of drug dependent mothers and the reference group on the Bayley scales (tables 3 and 4). When the preterm infants of drug dependent mothers were excluded no differences were found either.
Discussion
The results of this study show one significant difference between infants of drug dependent mothers and reference infants after the neonatal period, when most of the infants had to go through a period of withdrawal (80% needed treatment). At the age of 3 months the infants of drug dependent mothers are more active than the reference group. By the end of the neonatal period the infants of drug dependent mothers tended to be more active."1 The results of these examinations possibly indicate symp-toms of the subacute abstinence syndrome, such as irritability. Differences were no longer found when the children were 6 months old.
Nor did the children differ in amount of activity at the age of 9 months as judged by the parents on the temperament questionnaire; the only factor that showed a tendency to differ was 'duration of orienting'. Infants of drug dependent mothers were better able to pay attention to a single object for extended periods of time than the reference infants. Other workers reported a group of infants exposed to methadone, but not a group of infants of drug dependent mothers who used only street drugs like heroin, as being less attentive than a drug free comparison group at nine months. In that study, however, attention was judged on the infant behaviour record of the Bayley scales. 5 The evaluations of the electroencephalograms at one year showed that two infants of drug dependent mothers had abnormal or suspect electroencephalograms, and the results indicated that the groups tended to differ. The difference was, however, much less obvious than in the neonatal period, when almost 30% of infants of drug dependent mothers had suspect or abnormal electroencephalograms compared with two reference children (6%).l
At the ages of 6 and 12 months the infants of drug dependent mothers did not differ from the comparison group on the neurological examination according to Touwen or on the Bayley scales of infant development. The Bayley scores indicate that the children in general were functioning within the normal range. Looking specifically at poorly functioning infants, with scores lower than one standard deviation below the mean, infants of drug dependent mothers did not seem to fare worse than the reference children (tables 3 and 4). The psychomotor scores of infants of drug dependent mothers at 6 months (with a median of 121) supported the notion of rapid motor development in early infancy; by the end of the first year this group of infants of drug dependent mothers showed no evidence of delay in motor development, contrary to the results of other investigators.9
Loss of subjects is a special problem in this area of research, but it did not seem to influence the study crucially.18 The dropout rate compared favourably with that of other studies on the development of infants of drug dependent mothers.4 6 Furthermore, although five parents left the project during the study, they do not seem to be a specific group, like the 'worst addicts.' They were distinguished most by the fact that two of their children did not show any withdrawal symptoms. Of the other parents, some came irregularly and two of them did not come at all, so only the measurements at home (activity observations) were completed for them. Obviously many parents in the infants of drug dependent mothers group also had difficulty in filling in and returning the infant behaviour questionnaire.
In this study infants of drug dependent mothers are compared with a group of children born at full term. This reference group physically had a good start in life (all born spontaneously and full term), and their mothers had not used hard drugs, nor did they have to cope with other social problems that go with the life style of addicts. Nevertheless, these groups of children only differ in amount of activity at the age of 3 months, an aspect of behaviour which could indicate subacute withdrawal symptoms in infants of drug dependent mothers. Perhaps it should be stressed that tests of infants often have limited predictive value, and longer follow up remains necessary for an adequate impression of development of infants of drug dependent mothers. Over the first year, however, the development of infants of drug dependent mothers did not seem to diverge particularly from that of the reference group. 
